Forty years have passed since the introduction of single-photon emission computed tomography （SPECT）in nuclear cardiology. During this period, there was a shift from Anger-type gamma cameras equipped with one detector to those with multiple detectors. Semiconductor detectors have also become available in recent years. Devices with X-ray CT and positron emission tomography （PET） -compatible ones are also now available. There was also a shift in image processing: from the filtered back projection（FBP）to the ordered-subsets expectation maximization（OS-EM）method.
I
n Japan, single-photon emission computed tomography（SPECT）using a gamma camera has been reported on since 1975（1） . Initially, the gamma camera was fixed and the patient sat on a revolving chair that was turned manually. The amount of rotation was set by referring to a protractor scale. Later, the method changed; the patient was stationary and the operator now turned the gamma camera. The data acquisition method of nuclear cardiology testing has also changed, based on the number of gamma camera detectors.
Although there are many manuals explaining the changes in the structure of SPECT systems, not many manuals refer to the conditions of data acquisition. This paper describes appropriate conditions of data acquisition for two different reconstruction methods: the filtered back projection（FBP）reconstruction and the ordered-subsets expectation maximization（OS-EM） iterative reconstruction.
SPECT system
With one detector, data are acquired during 180-degree rotation from right anterior oblique（RAO）45 degrees to left posterior oblique（LPO）45 degrees.
With two detectors, data are acquired over 360 degrees and the detectors are set opposite each other. With three detectors, data are acquired over 360 degrees and the detectors are arranged to form a triangle. The body thickness of an average Japanese person is less than that of an average European or American. Therefore, the heart can be well imaged by a posterior view.
Furthermore, incomplete sampling of the projection data in 180-degree acquisition degrades image quality.
Therefore, 360-degree acquisition has become popular in Japan. However, since the European congress of radiology（ECR）guidelines of 2003（2）recommended 180-degree acquisition, this type of acquisition is still employed when using two detectors in Japan, by setting the detectors in a L-shape, or at a camera-specific angle.
Currently, for SPECT systems with semiconductor detectors, 180-degree acquisition is being used.
A dedicated semiconductor SPECT system has also been developed for cardiac SPECT（3） . The detector is L-shaped and does not rotate during the scan. This system has four characteristics that differ from conventional Anger-type camera systems. First, the sensitivity is improved by a factor of more than four, allowing the SPECT scan time to be reduced. Second, spatial resolution is improved by a factor of more than two, so diagnostic accuracy is improved. Third, energy resolution is improved, so a simultaneous dual isotope scan For all SPECT systems, the way of thinking about the acquisition conditions is the same.
Acquisition conditions
Pixel size influences the reproducibility of the signal.
The pixel size should meet the criterion of the FWHM being ≦2. 5 pixels. When the myocardial thickness is approximately 10 mm, a pixel size of 3.2-6.4 mm is used.
As for the matrix size, with 3 detectors, it is 128×128, and with 2 detectors, it is 64×64 and amplification is added. The amplification makes the pixel size more appropriate; a value between 1.3 and 1.5 is usually used.
The value is chosen to allow the heart projection to fall within the effective field of view of the gamma camera.
The sampling angle and the count number influence image quality. The required sampling angle can be calculated from sampling theorem. Sampling theorem requires N≧πD/2a.（Here, N is the number of samples, πD is the length of the circumference, and a is the pixel size.） However, this theorem is adapted when the count number is sufficient. Furthermore, image quality is also affected by a pre-filter. Actually, owing to the need to acquire SPECT data within a reasonable amount of time, generally, the sampling angle step size is between 4 and 6 degrees（4） .
Image processing
The acquisition conditions have been discussed for the FBP method. However, the acquisition conditions can be reviewed for maximum likelihood expectation maximization（ML-EM）and OS-EM reconstruction （5） . Although the present system with semiconductor detectors compensates photon scattering by using the DEWS method, attenuation correction is not available.
Instead another version equipped with CT was released, which allows the attenuation map for correction.
Image display
Finally, this section deals with the issue of image display. The scale employed relates the image brightness to the numerical value reconstructed for the voxel.
In myocardial SPECT, the typical scale uses a linear or quadratic relationship. Contrast is cut about 10% to 20% in many cases. However, a linear scale that is not cut can also display the background data exactly. As quantitative gated SPECT（QGS） （16） , in addition to conventional vertical long axis（VLA） , short axis（SA） , and horizontal long axis（HLA） , the Bull s eye map is common. SPECT image is displayed with division into 9-16 with 1 slice of 5-7 mm. With the 99m Tc-radionuclide, the influence of high accumulation in the liver must be reduced. Therefore, the frequency of projection of the myocardium was regarded as the maximum count when displaying images. If the frequency of projection was higher for the liver than for the myocardium when restructuring images using projection data, the counts for the liver and myocardium were regarded to be similar.
Conclusions
It is desirable for myocardial SPECT images to be acquired in the shortest time while still yielding sufficient image quality to allow high diagnostic accuracy. Therefore, there is a need to choose appropri- 
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